“SDE CIRCUIT DESCRIPTION ~ te «Sh teiasaicicie ; > 

The SOE circuit is snown on three diagrams. The SOE main. 
circuit, the SDE outsut- circuit and SDE headphone circuit. 

SOE MAIN: CIRCUIT =e, Bas 

The SDE main circuit shows the main CPU, A ~.0 circuitry, 
program memory and user RAM, address decoding, voice generation 
chips, voice generation dac's, display latches and ports, midi 
in and out circuitry. : 

Ic13 is an 8031 eight bit micro. controller running at.12 MH. 

It controls all the functions on the SOE. The machine program 
is stored in I1C11, 4 16 KB Eprom. There,is 8KB of battery back 
RAM which is used by the 8031 as working RAM and also is used 
‘to stored user variables. The 8031 also handles midi in data as 
well as the multiplexed A —~ D from the control pots and the 
variables for the voicing circuitry. 

I¢25 is the address decoding for the SDE and takes the three 
too address A13, 14 and 15 and decodes them into eight 8k8 
blocks as follows: The Lowest 16K (YO and Y1) are not used. 

Y2 (16 - 24 k) is used to enable the user RAM IC1. 24 - 34 k 
CY3) is used to engole voice 1 -.3. Y4 is used to enabie voice 
4 - 6 Y5 and Y6 are and'd together to enadle the cartridge 
memory expansion (145k) and Y7 is used to enable port [C23 which 
is used to light some display LEDs and seven segment displays. 
CONTROL POTS 

There are six varigole control pots RV? to RV12 which are used 
to control various functions: within the SOE. These are read by 
a dD -— A convertor i267 used in A - D configuration. The pots 
are multiplexed to the A - D via an eight channel analogue 
multiplexer ICé. Zach pot is looked at in turn and the 
orocessor IC13 carries out a successive approximation on each 
of the pots as follows: Processor outputs the MS8 to the 0 - A 
and then tests the comparitor input, pin 11, to see whether the 
value on the other input of the comparitor IC8 is higner or 
Lower than the vaiue currently being outputted. It then repeats 
this until all the bits have been cleared or set to form an 
eight bit word. Tris word is then the value set on the control 
pot. , 

POWER UP / POWER DOWN 

Data is protected curing power down by bdattery backup 871 
which provides 3.8 volts to the RAM via D022. The battery is 
overridden by the nain power supply via 021 during power up. 
The chip enable o* iC1 is held high during power up and power 
down by IC26 whicn works as follows: Unregulated DC is taken 
from the rectifier of the power supply, before smoothing, to 
the anode of D5. with power off 06 discharges C47 to ground 
via R33. During power up the unsmoothed signal from the. 
secondary of the transformer charges C33 via 05 and R48. 
Approximately 1 second after power up 1026 opin 3 goes low as 
C47 reaches the tnreashold of tne gate. Note that iC26 is 4 
CMOS nandgate powered from the battery. This forces pin 6 high 
which then allows chip select signals via IC26 pin i0 to enable 
the CE (pin 20) of IC1. As soon as power is removed C47 
discharges through 06. Pin 3 1C26 goes high forcing IC1 pin 20 
to go high before the main power supplies have decayed to QV. 
This prevents any false writing to the RAM during power up and 
power down. 


VOICING 


The voicing on the SDE is carried out by two digital voice 
generators, IC2 and IC3. The processor, IC13, treats these 
voice generators as ports simply writing the various data to 
them to form the various perameters o¢ the sound required. On 
board eéch of these chips are two general purpose ports which 
are used to read the front panel switches in the case of Ic2 
and to Light some of the LEDs in the case of IC3. The 
footswitch is paralleled up to two inputs of ‘IC2 and carries 
out a parallel function to the up/down button on the front 
panel. : 

The output from IC2 and [C3 is a serial bit stream which is fed 
into 1C17 and [C18 respectively. 

IC1? anc [C18 are serial digital to analogue convertors which 
take the serial stream and construct an analogue voltage 
proportional to 8 bits of the stream, thus the processor sets 
up the various parameters of the sound and IC2 and IC3 output 
the dig:tal serial stream equivelant to that sound. IC17 and 18 
construct the analogue wave form from this signal. The output 
from ICi7 and 18 are buffered and sent to the output circuit. 


MIOI 


The SDE is a midi slave unit and does'‘not have a midi out. 
Midi in signals are received through P4 and sent to the 
processors UART via 1024. The opto isolator IC9's output is 
aiso fec back to the midi through socket via ICS. 


OUTPUT ZIRCULT 


The ausio outputs from IC17 and IC18 are fed into 2 filter and 
amplifier cicuits IC11 via C20 and C23. These filters cut out 
some c* the high frequency sample noise inherent in the system. 
The oursut of IC11 pin 1 is fed into one halt of a gain cell, 
I¢10. The output of [C11 pin 38 is ted into the other half of 
rciod. i€10 pins 3, 4 and 8 handle the output volume for voices 
71 - 3 wnile I1€10 pins 14, 13 and 9 handle the output volume for 
voices 4 - 6. The gain cells are used for overall volume 


contro. as well as squelch (when the voice generators have 
Tinished outputing the signal, the gain of the cells is reduced 
to OQ 'sauelching' the output). The control voltage for the gain 
cells is derived by rectifying s square wave produced by the 
voice generators IC2 and IC3. This square wave is rectified by 
D25 veice 1 - 3 and D026 for voice 4 - 6. The 0c voltage 
Gerivec from the rectification is fed into the gain cells 
curren: controlled input via R70 for voice 1 - 3 and R71 for 
yoice - 6. The audio outputs from IC11 pin 1 and [C11 pin 8 


are fec to a rectifier 010 and D8 and smoothed Dy C25 and C21 
to fora two 0C signals proportional to the output voltage of 
tne gucio wave forms. These two 0C signals are fed back to the 
multipiexer input IC6 and these DC signals can be read by tne 
8031 CPU, IC13. These signals are used to tell the processor 
when the voice generators have finished outputing sound so that 
it can operate the squelch circuit. 2 


The outputs. from voice 1-3 are fed to PY and the voices 4 - 4. 
are fed out of P12. When thers is no jack plugged into P9 
then the signal from’voice 1 —- 3 is .summed at the output of: P12 
-§o that P12 can be used as. a master ouput for voices 1 - 4. 

The signal present at the positive side of C34 and C35 is. sent 
to the headphone circuit which amplifies the signals further 


and feeds it to a 600R headphone socket on the front of the 
unit. 


“TAPE IN/OUT CIRCUITRY 


The user RAM can be symped to tape using the Tape Out socket. 
As with midi the data is converted into serial stream and sent 
out of the UART transmit pin, pin 11. C95 removes the dC 
component of the square wave and R37, R25. reduce the level to 
an acceptable signal for cassette tape recorders. 

When a tape is played back into TMI from the cassette olayers 
earphone socket 01 and 02° Limit the signal to approximately 
half a volt in amplitude whilst 1¢8 amplifies it to TTL 
threashold Levels and 057 prevents negative going signals from 
entering the CPU, 
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